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(54) ADHESIVE SHEET FOR STICKING WAFER AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep enough chip space in expanding 
process after wafer dicing in a adhesive sheet having a wafer fixing 
function and a die adhesion function, and to realize high anti-reflow- 
crack for a semiconductor device that uses the adhesive sheet. 
SOLUTION: This adhesive sheet is provided with a radiation hardening 
adhesive layer 3, which consists of adhesive and radiation polymerization 
oligomer, and an adhesive layer for die adhesion 4 on a base element s 
in this order. In this adhesive sheet, the elastic modulus after radiation 
hardening of the radiation hardening adhesive layer is from 0.1 to 10 
MPa, the coefficient of water absorption of the adhesive layer for die 
adhesion is 1.5 volume % or less, and elastic modulus at 250° C is 10 
MPa or less. 
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*) x 1,3- ayy^i^) tr~^ (hy^y^-h* 
, i,4- (f^^fi'y) if^ (hy^yx- 
k#StKW , 1,5- (^v^^^u^) trx (hy^y 
■r— MStK#i) , 1,6- (-^-yy^u^) (hy 
^y^-hMTkW , i,7- (^y^y^u;/) fx 
(hyyyx-h**w , i,8- 
fx ( h y y Df- h»7K4^) , i,9- 
y) t-x (byy yx-h«7K« . i, 10— (^*y^ 
u-v) t-x ( h y y y x- hS6*W , l, 12- ( Kx* 

f^ ( h y y y vm*®) , 1, 16- 
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^^t^W) hf* (hi) 7 !)r-M*» , 1, 

is- (t^^f*^f^) fcf* (hy^yx- hfek 

ft) . t°P^y yMZim 3,3' ,4,4' -^7x 
^rF7^/^>llt*ft, 2,2' ,3,3' -v>7x 
^T^^/«ySlt*i, 2,2-tf7 (3,4-v^ 

/u^iyy^^/u) 7v/<yrM7k$), 2, 2-tr* (2,3 
-i/$};Vifs3ri/y z±~/v) T'D/^Ilfekft, 1, 1— fcT 
X (2,3-^#/I^>i/7x~y^) ac^-f^^ 1,1 
-fc*7 (3,4-^#/U#^i77x~7lO ^^>~M7id 
ft, (2,3-^#/l^^>7xx:/l/) y^>-~fek 10 

ft, tf* (3,4— v?*^3i?*^7ai=.yV) y^Zlfek 
ft. If* (3,4— ^A/U^S/?:*^^) X/^^H^ 
Tkft, 3, 4, 9, 10— < ]j h 7 V*Z1<|7K«I, 

If* (3,4— i^*^?K^fi/7i=i/U) M7h 
ft, ^^V-1,2,3,4-^ h 5 
3,4,3' ,4' h7*/v#^HHliS* 
ft, 2,3,2' .s-^yy^xyyTh^^/^ylil 

Tkft, 2,3,3' ,4' -^/7xyyTf7^>l 

~fekft, 1,2,5,6-* ^^w-^-r hy^^>mz.M 
Tkft, 2,3,6, 7-^7 ^U^r h5*^*^K— 20 
ft, U ) 4,5-t7^1/y7h7^/^>|Iia 
1,4,5,8— j^^l^X h7*/^V»ZlM7lcft^ 2,6- 
^upt7^y-l,4 ) 5, 8-x h7^^V^Zi 
Tkft, 2,7-^PDt7^l/y-l,4,5,8-7 
TK^r^zKft, 2,3,6,7— 7 1 h7^PPt7^l/y~ 

1,4, 5, 8--r hy^7/^/K>-^~il7Kft> y^^^uy 

-1,8,9, 10-x hy^7^V^~M7j<ft s If 7v>y-2, 

3, 5, 6-x h 7 i3jV^m^M^m, ^*y^~2, 3, . 
4,5— r hy^J^^m~^M, 2,3,3' ,4' -tf7x 
~7V"r h^^^^V^HMTkft, 3,4,3' ,4' -t*7x 30 
^J^T h7#/l^V^~M7kft, 2,3,2' ,3' -If 7 a: 
~A--r h9^/^>^r«7kft, if* (3,4-v^/i^ 
^>>7x^;l/) *y^"f?V-yy :/~fekft, tf* (3,4— 

# /UsR ^ :X 7 x ~ 7W) 7 ^ylx y m - yl> > 7 > - M 7 J<; 
ft, If* (3,4-^#7l^>v/7xx:,lx) v^7x^> 
7^:ifekft, 1,4- If* (3,4-^^7l/^>v"7^^/U 
vz/^Vl'v'y 7P) -<>-if >--*7Kft, 1,3- If* (3,4- 
v^/UtJ^v^x^AO -1, ],3,3-x h ? tf-jUitis 
$ P—^rf-V^^7Xft, p-7x^V>^ (hy/y 
x-hfekft) , ^u^-r h^^7i-^>^z:te7Kft, 40 

pt^^ u^-i, 4, 5, 8— r h y *^^»r«7k«, 

4, 8- v>7 ^yU— 1, 2, 3, 5, 6, 7— ^3rlJ- b K n 7 * 

-1,2,5,6-t h7^;^>Szi7Ki, v^n-^* 
>-i,2,3,4-x h7^;^>^zitt, tfny^ 

-2,3,4,5-x hy^J ^>m-M7m, 1,2,3,4-v^ 

p^^7 h 7#/i^Vi£~fekft, if* (^y-tf 

V^P [2,2,1] ^f9 ^-2,3-^7^^-** 
ft) */l^:/, tf>>^ P _ (2,2,2) — K— 7 —at 
>'-2,3,5,6-7 : - hy^^ym^M7k^), 2,2-tf* 50 
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(3, 4— ^/i^^v^x:^) ^^-^yj^uy p xi/< 
>--«zkft, 2, 2- If* [4- (3,4-^^7/U^>^7^ 
xvu) 7x^;P] ^^ri^^y^P^p/^VZl^TKft, 4, 
4' -tf* (3,4-^#/l^>i/7x/:3r;y) ^7x^;l/ 
*/U7^ Kllfekft, 1,4- If* (2-b Kn^v"^ 

^-y/u^-u^ y-fu tvu) ^o-tf:yif* ( h y / y ^ h 

^fekft) 0 1,3- If* (2-tKP^r^t7;^ 

c2-r y/p bVw) ^yfVb7 ( b y 7 y ^ h^Szk 

ft) , 5- (2 ( 5-my7h7tKP7!j/l/) -3 
-/^A— 3 — n^\^rir V-l, 2-^#A'#>'l|:_ 
«7Xft, fh7tKP77y-2 ) 3,4,5-7F7^/« 

<fcv\ 

[0 0 6 1] *fc*°y^5 K»flg<0lR»£: LTffiV^ft 

cn^l/^^T^^, p-7x^l/yy7 ^ 3,3' - 
v^T ^ 7 i/y^n/vni— x^, 3,4' ~i/T % J C>7x 

^7^— tvk 4,4' -^7 5 ye/^oi^/^— r;i/, 
3,3' -^7 5 ;^7i=;M 3,4' -^7>;^ 

7x=;M?y, 4,4' -i?7S /^7^^7U^ 

(4-T^y-3,5-V f ^^7U7cn^7U) ^^V, 

tr^ (4-T$y-3,5-^y7 p pbVi-^ ; c^) ^ 
3,3' -i?7S J *sy ^—tvi/y jvitxi * $ 

3,4' -i^T5 J ^7x^7/^13^ 4,4' - 

^7;yi/7x^7;PtP^y, 3,3' -v^T ^ 
/^xr:^;!*^ 3,4' -^75/ i^7i^ 

4,4' -1/7^7^7x^7;^^ 3,3' - 
^7^7^7x^/1/7^7^ K, 3,4' -y7S;^7 
x^;V7^f K, 4,4' -i>T*;Vy^~;UX;l>y 
4 h\ 3,3' -^TU^x^hy, 3,4' -v^T 
^ 7 ^x^fy, 4,4' -^7;;v?7x^/r 
h^, 2,2-fcf7 (3-7;77x^) 7°P^y, 2, 
2' - (3,4' ~i/T%J \yy^^)V) -fu;<y, 2,2- 
tf7 (4-7U7x^) T'p/n^, 2,2-^7 (3 
-7 5/ 7x=;u) 7;l/tP7 p n^°y, 2,2- 

(3,4' -i/7 5y^7x^;u) ^*-f-y/\s3-x3y p ti/< 
2,2-tf7 (4-7;/7x^) ^^ri^7/U^u 
-fu/<y^ 1,3-fcTX (3-75;7x/+v/) -<yif 
^, 1,4- If* (3-7;77x7^i/) -01f>\ 1,4 
-tf7 (4-7;;7x7^7) ^<yif>, 3,3' - 

(l,4-7x^l/7t^ Uf» ) fcf 

77^!)y, 3,4' - (l,4-7x^kyt^ (l-y^- 
^xfyf» ) h^7^!)y, 4,4' - (l,4-7x^ 
Uyif7 (l-^/VxfijfV) ) b^7^y>-, 2, 
2-fc"7 (4- (3-75y7x7^» 7x^/V) 7° 
p^°^, 2,2-h*7 (4- (4-7577x7^) 7 
x^;l/) 2,2-tT7 (4-3-7577x7 

^r>» 7x^;l/) ^t7;UtP/P^°y N 2,2-t°7 

(4- (4-75 7 7^7 ^rV) 7xn;l.) ^^f-^yv 
t^P/^, tf7 (4- (3-7>77x7^r^) 7 
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*fl,7j K, fcTX (4- (4-7^7x7^ 
•» ^^7>f K, fcfX (4- (3-7577 

jc/^ri/) 7i=yl/) x^3fcv % fx (4- (4-75 

1,2-^7 5/i^y, l ) 3-i?7 5 7 7'B^ 1, 
4-^75/7*^^ l,5-i?7 5 7'<^y, 1,6-v* - 
7 5/^tV, 1,8-^7 5 

J-frttV, l,9-v?7 5 7 7tX 1,10-^7 5/7 
#>\ l.ll-^^^yf*^ 1,12-^7 5/1^7* 

tffiv^t <fcv\, 

[0 0 6 2] 7" h9*/l'Jl?^»r.«*«t^7$VS:>& 

m t *sT 5 ^*S^XttHffip^JB^ (#j$#©il$ 
JPllfffiftE) . 5J£afi80t;EiTs »4 L< f40~50 

ffc*fc±#U #y^5 K©ffirSMrr?fc5#y 7 5 KB* 

[0063] 7Ky^5 K(i, ±fESJ£fe 7 5 K 20 
ID «rIH*HStS-rr».5r. t^T'^S. K*|3BjRttl2 
0 o C~250 o CTia^a-f-5*&^•{l:^KI*^'£SrffiV^T^T* 

mmt LT> *°y 5 K©tt, v-v 5 ^— r/P 

[0 0 6 4] 3|c3SW©iNK*:$l1t<0»5fi^a3^Ttt, ? 
-f#^K (H*) ©fcftttu Mmoo~350t, n#Ko.i 

~20#, J±7}0. l-SOgf/mm 2 3S£f ;£ L < , figl50~250 
*C, B#W0. l#Rk2#*«, JE7J0. l~4gf/mm z #±9 30 
KL<, iagl50~250tU WfWO. 1S>£1±1. 5#JKT, 
jETjO. 3~2gf/mm 2 flSftkif * 

[0 0 6 5] ^tt*»fi4HtMI 4 roJWPtt, a&f4 3 

~1 0 0 nmmStZhK), #tL<iilO~6 0jimg 

©##£§!$<!: LT, A:, A % = y*vk 7/P5 = 

^ r±= y sr/u, 7/u 5 = 7 «f Lfc fc © © ± 

5 tmw&y 4 y~-%mn lt t i < , £fc$ift#tt© 

& = y<7vK 7/1-5 = "7 40 

tt^[6]±$*5@WT-, mwt'<y >7A, ^vn^y? 
ftfittfy*, asK^y*, 

57 A, *^b7/V5=!7A, -r-f #3£©2ffcl1f ffl©*MJ!i 
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0 0 fiirjsf&fcM LT S 1 0-400 JII:i*|5g,g©'#J-£-e 
[0 0 6 6] Oil, tftBJ Lfci 5 **JEK«>f =>»^»ffl 
#«-«©*£#* f47C# < ISTU tll^ift^fflf 
5„ £fcfc£gS©#t£*^*16^£2x5fc#>, aidfx^ 

[0 0 6 7] *:*/NflMNl*!iJir$/- H K 

tt, *o«W«Ktt«nE^«»««3»JBJi 4 

tfiJlttev— h 5 *<Ett* LTiJ < n t Lv\ r 
©MWtS^- h 5 i: LTf±, fcroa^KKS 

[0 0 6 8] «T*l§?g{'«Stt*->- h-Ottffl*«fefc 

HHttf - h 5 iSKtt ^v— h 5 Sr 

1^* l, i^-c&iti— h 1 opj&mm&mmm 4 £ 

±lSl#l:LTim Bl3t^i-J:5f-LT, 
■7^/NA^Ifi#-r5„ r©Ifi#^«8-C'7^A^[2|4© 

^^-h^^fcg!*#^$tl,T^S©T\ ±|H#Xg 

©wt^##:!7^^ffii^-t-5r t r±4v^ ^<ommz. 
»\*&jMttBm.wmtftnM 3 1 ^«*Js««Htui 4 

t ©g*73f±, 1 ~ 1 0 0 0 g/25mmgg-efe t) , if 4 
L< (4 1 ~ 5 0 0 g/25mm@^T*&5o ffi*. ^-YSS# 
ffl^«^j4t¥-^*>7i/Nt©^7jH, 5 0-2 0 0 
0 g /25mm@gT?*> t) , &SL<lil 0 0~1 00 0 g 
/25mniSaT»foS©t:\ ^ft^ni/N t ^^^fiS*/B*fe 

[0 0 6 9] HI 5 «t 5 (u v) 

foSVMl*^ (EB) * if ©tit^iRB H 

©^w«bM^#^jJi 3 \ma u im%m.ttsm% 
mm 3 f t-&4^5jswaas-&tt*y ^-^a^fn 

-frLfe^,, S*«lfla4t*H:» 2 0-5 0 0mW/cm 2 gg 
•Cfe <5 , figlt^F^li 0 . 1-15 0 &«t?fe 5 0 r © 

&m^&ttzimmmkw&mmm 3 1 ^i*ffli« 

^IJfl 4 t ©K#7jf4s 1 - 5 0 0 g /25mra@St-fe t) , 
&*L<(±1~1 0 0 g/25mm@ffi-Cfe5„ fffi,*, ^-f 

v'^^^tLfc^ff^i/T'Al, A2, A3, A4 (B 
6 t ©g#7J (4, 50~4000g /25ramflJt T? 

& t> , if S L< (4 100 — 3000 g/25nunflS-efc 
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[0O7 0]M->-H ^©ifcWIMMtWu 1»2© 

SiB^JcttSW 2 ttjtaiitt-Cfc 5 - /)5£>itfc5 

[00 7 1] ^x/^t^ ^Ifi©^ H 7 fcjjrf 10 
<£ 5 fc:, S# 2 ©Tffii* h$k * ±if ffl-ff 6 \c «fc 19 tr y * 

ry^t^ftfy^Al, A2, A3, A4£?£#± 
lj\ r©fy^Al, A2, A3, A45rfctx.(iK?l='l/ 

fctfx * s'7'Airoifs'^Ts/7 p Srff5 V-iWin 

wknm 4 h:^ y ^ai<73t®(-#* Lfctit-i inf 

tt, MS 1 0 0 ~ 3 0 0 °C, »4 L < H 1 5 0 ~ 2 5 0 
TCSftTfcD, inMHrlRIil. o. 5~l2om »4 

l<(±i~3 o^wast?fe5 0 iprftjtj:')^**^ 

[0 0 7 2] rroiJfcLTiMtft^y^Al, A2, A 
3, A4©K , y^ry7 F «rffft5i:, ^ft^y^IBB^ 

[00 7 3] 110 ttt±1E©JfcWiftBajW*ft©^0IJ 
i fy^TyT'ttrPl^tffxS i 5t-LT*J<9, r© 
[0 0 74] 40 

5 >• t Sr*K tf Tf LJnfJ-f 3 ^ k \c J: 9 m-^ £ *T 

Jj?y-<5 KA : 1,2- t-* (MJ^Ut- 

hfek« (4—7 5 / —3, 5—i?s* f^7i = 
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^y-r $ Kb : 1,2- (^^^» ( h y Ut- 

jKy -T 5; KC : 1,2- (n^uv) tf* ( h y y Ur- 
hStzMW itrx (4-r?y-3,5-v ? -ry7°Ptvi' 

7j=;H ^^yti»fc^L*:„ 
#y-f5KDfi, 1,2- (^uy) if* (MJ^Df 
— t2,2-lf^ [4- (4-7$/7iy^ 

i/) 7z=/H 7"n^yH^^Lfc„ 

jj?y-< $ Ke : 1,2- (m^ixv) (hy^y-r— 
HfekW fcim, 10- (x*y^^» tr* (hyy 

y-T— h*i7X%) ©^7V-jS^t2,2-f^ [4- 
(4-7?77i7^y) ^u^yti^b^ 

3Ky-r$ kf : 1,10- {fii ^f-u-y) if* (hyyy 

^-HSiTKfe) i 2, 2- [4- (4-7577x; 
[0 0 7 5] (IQfeM 1 ) 

-ft )V7 9 y V- h : 2- t Kp^-> 

^t^7 y h : y ^r^ v^^^^ts. 

J3l^J-,v=% 5:10:5) 10 Oliat, 

»7oo oc^^yr? y l — h^^-y ^v-i 1 o 
MSB i , afl^R (7*1=^^ y ->t^- h 5R) 5 iftffi 

UVWbnttM (^7/7x771) 4«*g|5^S 
[0 0 7 6] l«i3Wlt^-h©<mi»S8 0/im«)3i^ 

• y^^y7^#a^7^7Wi,±t, ±b©su* 

[0 0 7 7] r h ©ftMj ffeH L 

tcyjm%mm%m y ^ $ kmr*^-* tt57 
^iifiitef-y-h^»Lfc 0 #fenfci>=^K»ffl 

^7KSt) J *J J: V m?m (VypTy^m j ©w 
[0 0 7 8] (ttMtm 1 ) Mtfcm 1 tfcv^-r, Ti7 y jv 
-n-ff Vf-frTir \) \s- h : T ? V (*/Wt) = 9 

0:10) £/bv\ ^s^j2 0 0 o®7y?y77 y 

[0 0 7 9] 

[*1] 
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ffr 1 #S ^ 
(MPa) 


# fik tfc & 




ran* «/vm>. 










L . 8 




L 0 0 


4 0 9 




100 


Jtimi 


2 3 0 


a- 1 10 0 0 


t 5 0 




0 



[0 0 8 0] 4ja» $ l ©HS$| i joiwtSjjij 1 d*5 

HJfe#!l 1 £ £l*Jttt0!l 1 CioT#6*t«a*«BMfca! 
ft* 8 0 W/cm©a5£E*«fiTTtEt > 1 
ISSrJMhl-So rjitrHfttttlfit)^*, j&ffi</>8m 
». «^5«i U Lfc. ftftft 

«flfl»©iw©je*P'tt*tt» f y y gh) 

RDS-IItrffl^TlflWSfetJ:5a36Sftfc. MEftft 
14, 2 3°C, 5 0 0rad/#t?fo5 o 

©*6*»JJi 5r80 W/cm©«JBfc«:):TT(-8£ > 1 S>W 
titl^Lt, ^$$W©*^-/i4;:T$Hk^:fr©iia 

mmm 1 *5it;itwi 1 (-.toTW^tLS ft* #j h 

(dv^y 3 V^^^^^Lfc^, 1 OmmX 1 0vm\Z?s( 

v->-y*U =tn^ fttiii;Mi%^SgJ±*i 

*T (8 0W/cm, ffiJHHBlOcn) |:± *) M^Ltc. ft 
(Cai^^/N^^ yjffeM (ta-^ttSSl HS-l 
0 10) tCTl Onm^^r^/OKL. f?^7y^ 
^ y 7°WliI^iiJ£ U |R|B#t^ y -7<DUn* %W<c «t 19 

±12©^©^ ^y*>^H£B GKJUttS pa- 

10) laStfy^r^&froft. MyfiTy? 

[0 0 8 1] (US$12, WJ2) $2C*t#J^ 
5 KlOOg aatc#*5^fJB lOgt, 2 8 

0 g ZMz-XMM ftt&SrBrJfcftto*. 



10 -tifeJfc, K7X^©7^/UA^^VM#)lS*»^M3fiL 
fSLfc. J¥^.3 0 0Mm, #20 0 01^1)3^ 

mmM^mmit^ p^^f y rsr, y - u-a© 

*:/±tefifl?3 0 0°C, JETJl 2. 5gf/mm\| 
20 W5g>tfiDf^LT->y 3>f-7^vt)y h u ftv^-e 

*»S£r?±Sk Sb r b « cel-9ooo) -c-e- >v k l 

T^fMf^iilLfc. ¥3§#SJIf±QFP (Qua 
d Flat Package) /<y*r~- i?"X? 1 4X2 
0X1. 4mmiU Jfcf^WX|i8X10m 
nu !)-K7V-A|i4 27n>i'y-K7U-^«ffl 
Lfc„ »Jk|ft©iNffl£S*Sr8 5°C, 8 5%RH©tI?£ 

fis#* t? 16 8 mmmm iru7d -^-c 2 
4o°c. lowLfc, ^©^, ^)»{Kev«r#ys 

H^* (%) £$J5£U i»y 7p-^7 yytttrWtfL 

(y 7 n-* 5 y *©»£»/«*»») xioo 
= P70-^7^» (%) 

[0 0 8 2] Jt^©fc©t, W>f-»'^tfcv'!) =1 
40 m gl y — A©^y±f^#L, ->ya^^y 

3-5 tei8VvCfc±B'<-* h trJtftM 2 t LT^ffl L 

[0 0 8 3] 
[S2] 
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(12) 
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no* 












As** 

(wtSf) 


(X) 




1 




8 0 


2 . 0 


i 0 0 


2 


tf!H* KB 


8 0. 


1.8 


i 0 0 


3 




8 0 


1 . 8 


1 0 0 


4 


**M*FD 


5 2 


1 . 5 


0 


5 


«<J FE 


6 0 


1 . 2 


0 


6 


tf'MSFE 


0 


1 ♦ 0 


0 


7 


tf'HSFF 


6 0 


0 . 9 


0 


8 


FF 


0 


0 . 8 


0 


9 




4 0 


0 „ 7 


0 


1 0 




8-0 


0 . 4 


0 


%m\2 




1 . 7 


1 0 0 



[0 0 8 4] 4*5, »;jcJWg££8ctt, ofoio-e* 

5„ 5 0X5 OmmW^:#$;{'180 0 CXie#^CD^tt i S! 

[ (M2-M1) / (Ml/d) ] X100=|*$ 
(v o 1 %) 

5 0 

[0 0 8 5] (H;fife0ij3) 5 Kl 0 0 

g RTf^tf*i/ffim 10gK, 28 0 g^i 



30 S#S/y 3 is*-??** vi/Tvf Lit. mbtltzf-f 

mxtmwmmtti'y y- 

*:/±{c. No. l~6*5J:tJ«Jt^jT?H:, ?UJt3 0 0 
"C, BtSl 2. 5 g f /mm 2 x BfM5#T\ No. 7 
~1 OTIi, &K2 3 Otl, JE^O. 6 g f /mm 2 , 

[0 0 8 6] 
40 [$ 3 ] 
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no. 












(wtX) 


(X) 




1 




8 0 


1 . 7 


1 0 0 


2 


*»iFB 


& 0 


I . S 


1 0 0 


3 




8 0 


1 . 4 


1 0 0 


4 




8 0 


* 1 . 0 


0 


5 




6 0 


0 . 8 


0 


6 




4 0 


0 . 6 


0 


7 


*nxn 


0 


0 . 5 


0 


8 




6 0 


0 . 4 


0 


9 




5 2 


0 . 3 


0 


1 0 




4 0 


0 • 2 


0 








i ; 2 





[0087] mmm^m^mx, -ogornvx-h 

0 0mm©H»74A'A#fc9J|tfU rft&f-^ 
t/A'i: Lfc. JfeStt0m+ T% 12 or, 3 

[ (M2-MD / (Mi/d) ] xioo =mamm. 

* (vol%) 

[0 0 8 8] GKJtM4) 5 KF 1 0 0 gXtfi 

140 g> i/^D^fyyi 4 0 g ypx.ti(S$t 



12 3 0^ JE7J0. 6gf/mm 2 „ mffll®>X~>V 
fro TIH^ -7"- ^©^flc^fltSrJiji Lfc„ Wih^ro 

¥*frSW~OV ^HK$I 2 t |Rlt«(-B P7D-?77 

[0 0 8 9] 
[«4] 
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[0090] mim%#m%.jjmi±, or ©a »>-(?*> 

5 0 5 0 X 5 Omm©*#&fc$)»fLfcl80'Cxil$R8© 

«^-e 2 0 0°C, 2B#WJPia«, ffttLTM2iU 
[ (M2-M1 ) /Ml] X 1 0 0 =«#Jf3l5# (w t 
%) 

fcl'T, BHWW^ftjlWLfc. 
[0 0 9 1] (£jgfl|5) ^y-Y 5 KD 1 0 0 g&Tfx- 

i40g, ->^D^-dfi^-/yi 4 o gitiaz.xfeM£it 



>f Koflcgfls-Cifei. ±B-eff»Lfc^3i^a!i#ffl«!i«f 

[0 0 9 2] 
[«5] 



27 



(15) 



#M2 002-158276 
28 



no. 












(C) 
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8 0 


3 0 
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10 0 
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1 0 0 
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1 0 0 


1 0 
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1 0 
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1 4 D 


1 0 


5 
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7 


1 6 0 


3 0 
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J*##>J2 


«4 


-ah 


4 0 


1 0 0 



[0 0 9 3] #y K£Mt«iJfe>j}£i±, 

##JJ1 TSH£$| 2 £ IrI C*#-e^» L Tf - > -fj^if-M 20 

jK>f KoM* (%) t Ltz 0 
[0 0 94] (*t«6) ^6t*t*'HSKD10 
0 gRXf^#*i/Mmi 0 gin, :£«$ft2 8 Og&iP 



V^s'T'S:, P-K71/-A©^7'±(; > No. 1~5 
to^tllil3 0 0t, !£J312. 5gf/mm\ 

Npm 5#-e, No. 6~io iz-o^xnmM 2 3 0°C, 

&£l 0 . 6 g f /mm 2 , Hf R 1 gr^ >> y h Lfc„ & 

g£Mig Lfc. »ihft©-t-«frS61I«rSa£fil 2 £ Hflt£ 
i!)7B-^7'^ ttSrffHffi Lfc 0 MRtt*** 6 |c« 

[0 0 9 5] 
[«6] 
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tf'HS KF 
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[00 9 6] ( t°-/U-^Jg»t^ffi) 5*3 00^, 

#200 O5f0ro->y =*>V^-^(nUM^M1&&\exfc 

v^:/*, y- K7l^— AfD^^ffi^©^***?- 30 
2 o&NfitttU 0 l l fcjS+J: 5 K> 

{±2 4 0°C, 2 0S»Mfc«SPU-CJBSLfcdS, 

fco *40 



* [0 0 9 7] (H3i^J7) *y-T 5 KF 1 0 0 g&t*x 
#*s^tiSi Ogt, *m?t^2 8 OgfcJPit-CWKS 

, 2 £ LXm 7 £> £ ? ft 2 5 0 °CT-ro# 

[0 0 9 8] 
[«7] 



no. 




7 *f JUL 










ACS* 




as 


EE* 


(Kgf/ 






(wtS) 


<MPa) 


(t) 


(gf/«i) 




1 




S 0 


I 0 


230 


2 , 0 


> 2 . 0 


2 




4 0 
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230 


2 . 0 


> 2 . 0 


3 




0 


1 


230 


2 . 0 


0 , 8 
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[0099] (7w/ua#i4«i^Ss) yjjuj±mzi8 * $^<D?ji/>yj:mzM^tcm&e>wmmr*hz Q 



ffll^T, #?fiiaa5°C/m i n v Jij&f: 1 0 H z T\ » 
W*H¥tt&fflj£U 2 5 0°C(c3o(t5tf«#tt*E ' £ 

( f-^stM) n;te#i 6 1 [r] c-efe s„ 

[0 10 0] 



[115] HM^I-IgOfL ^^^Ifi^ffl^v— h 
[16] 0 5l^tItWf> <>3i/Nlfi^tt#^- h 
[17] 0 6 t/ffli©f > fy^f-^7-^t 
[08] tV^TyT^nfe^^^fS*^*^ 



y * r y y-f 5 r. t # -e 1 5 . * it h z> Sfi © # 

#l?t&;h,5;fc«>, i^/^xV ^IHK&VT, Bff 

to^*«3W*oftttll*rBffi©i[teKJEi-5ri:K: 20 4 
[0 1 ] ^^/Ngfi^ffitt^v— h ©-0IJ© 

[0 2 ] *»»C«5 *3^K#»tt#4'- h nmnm 



[010] 0 5 [r^ LfcJfclti»flSlt*fe©-aE^Sr3j% 

"to 

[011] 7 p ->->^.7 p ;w-y-v ? Srfflv^Tt°-7HS*SraiJ 

set- 5 srKK-t- 5 ]es 0 -e h s . 
[«F*©K9i] 



2 

A"-y*;c^ 

Al, A2, A3, A4—<7-y7° 



14] ««l»(Cfl[e^x/N|){i«ffl«;*i^-h«r¥«f|E*30 B-ttttft 

[01] [02] [03] [04] 
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\ 4 



■ -2 
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(72)»w# m 



F^ — 4J004 AA02 AA06 AA09 AA10 Mil 

AA12 AA13 AA14 AB06 CA04 
CA05 CA06 EA06 FA05 
5F031 CA02 HA02 

5F047 BA33 BA34 BA35 BA36 BA37 
BA38 BA39 BA40 BB19 



